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(54) LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting element which has a high luminous efficiency and 
which is superior in chromatic purity with a high luminance. 

SOLUTION: A luminescent material exists between a positive electrode and a negative electrode, and an 
element emits light in which the peak wave length is not less than 400 nm and not more than 550 nm by 
the electric energy, and the element contains at least a fluorescent compound and spiro derivatives, 
whose fluorescent peak wave length is not less than 400 nm and not more than 550 nm. 
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CLAIMS 

1. A light-emitting element emitting light having a peak wavelength of 400 nm or 
more and 550 nm or less by application of electric energy, comprising an anode, a 
cathode, and a light-emitting substance held between them, wherein the element 
contains at least a fluorescence compound having a fluorescent peak wavelength of 
400 nm or more and 550 nm or less and a spiro derivative. 

2. The light-emitting element according to claim 1, wherein the spiro derivative 
is a 9,9 -spirobifluorene derivative, 

3. The light-emitting element according to claim 1 , wherein the spiro derivative 
is a spirosilole derivative. 

4. The light-emitting element according to claim 1, wherein the fluorescence 
compound is a perylene or coronene derivative. 

5. The light-emitting element according to claim 1, wherein the fluorescence 
compound is a furan derivative. 

6. The light-emitting element according to claim 1 3 wherein the fluorescence 
compound is a coumarin derivative. 

7. The light-emitting element according to claim 1 , wherein the fluorescence 
compound is a dopant material. 

8. The light-emitting element according to claim 1, for use in a display operated 
in the matrix and/or segment mode. 
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[0029] 
Example 1 

A glass substrate having an ITO transparent conductive film deposited to a 
thickness of 150 nm (manufactured by Asahi Glass Co. T Ltd., 15 QJO, electron beam- 
deposited product) was cut into pieces of 30x40 mm in size and the substrates were 
etched. The substrate obtained was uitrasonicated in acetone and "Semicoclean 56" 
(manufactured by Furuuchi Chemical Corporation)) respectively for 15 minutes and the 
washed with ultrapure water The substrate was then uitrasonicated in isopropyl 
afcohol additionally for 15 minutes, immersed in hot methanol for 15 minutes, and dried. 
The substrate was treated with UV-ozone for one hour immediately before preparation 
of element and then placed in a vacuum evaporator, which was then evacuated to a 
vacuum at 5x10" 5 Pa or less. A hole-transporting material 4,4M}is(N~(n>tolyl)-N- 
phenylamino) biphenyl was deposited to a thickness of 100 nm by resistance-heating 
method. Then, a host material 2 I 2 , P 7,7 , 4etrakis(2 l 2^diphenylvinyl)spiro-9,9'»bifluorene 
and a dopant material di(2-methylphenyl)isobenzofuran (fluorescent peak wavelength: 
468 nm) were codeposited to a thickness of 50 nm at a dopant concentration of 3 wt %. 
A layer of an electron-transporting material 2,9-dimethyl~4,7~diphenyl-1,10- 
phenanthroline was then formed to. a thickness of 50 nm. Lithium was then doped on 
the organic layer to a thickness of 0.5 nm, and then aluminum was deosited, to a 
thickness of 200 nm as a cathode, to give a 5x5 mm square element. The layer 
thickness is a value obtained by a quartz-oscillating thickness monitor. The light- 
emitting element gave an EL spectrum similar to the fluorescence spectrum of the 
dopant material and emitted a high-brightness blue light superior in color purity. The 
light-emitting element showed high-brightness blue emission superior in color purity, 
when operated in a vacuum cell by a 1-mA pulse drive (duty ratio: 1/60, pulse current: 
60 mA). 
[0030] 
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Comparative Example 1 

A light-emitting element was prepared in a similar manner to Example 1 , except 
that no dopant material was used. The light-emitting element gave only bluish white 
luminescence fower in color purity. 
[0031] 
Example 2 

A light-emitting element was prepared in a similar manner to Example 1, except 
that perylene (fluorescent peak wavelengths: 451 and 470 nm) was used as the dopant 
materia!. The light-emitting element gave an EL spectrum similar to the fluorescence 
spectrum of the dopant material and emitted high-brightness blue light superior in color 
purity, 
[0032] 
Example 3 

A light-emitting element was prepared in a similar manner to Example 1, except 
that 2,2 1 ,4,4',7 J 7'-hexakis (4-bEphenyl)spiro-9,9 -bifluorene was used as the host 
material and coronene (fluorescent peak wavelengths: 434, 447, 454, and 475 nm) was 
used as the dopant material. The light-emitting element had an EL spectrum similar to 
the fluorescence spectrum of the dopant material and emitted high-brightness blue light 
superior in color purity, 
[0033] 
Example 4 

A light-emitting element was prepared in a similar manner to Example 1, except 
that 2,2' ^^'-tetraphenylspiro-Q^'-bifluorene was used as the host material and 
coumarin 311 (4-methyl-7-dimethylaminocoumarin r fluorescent peak wavelength: 453 
nm) was used as the dopant material. The light-emitting element gave an EL 
spectrum similar to the fluorescence spectrum of the dopant material and emitted a 
high-brightness blue light superior in color purity. 
[0034] 
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Example 5 

A light-emitting element was prepared in a similar manner to Example 1, except 
that spiro-9,9 -bi(9H-9-silafluorene) was used as the host material and di(2,4,6~ 
trimethylphenyl)isobenzofuran (fluorescent peak wavelength: 439 nm) was used as the 
dopant material. The light-emitting element had an EL spectrum similar to the 
fluorescence spectrum of the dopant material and emitted high-brightness blue light 
superior in color purity. 
[0035] 
Example 6 

A light-emitting element was prepared in a similar manner to Example 1 r except 
that 1 ,3,5 J l 8»pen1amethyl«4 J 4 , -difluoro«4™bora»3a 1 4a--diaza"S"-indecene (fluorescent 
peak wavelength: 524 nm) was used as the dopant material The light-emitting 
element had an EL spectrum simitar to the fluorescence spectrum of the dopant 
material and emitted high-brightness green light superior in color purity. 
[0036] 
Example 7 

A glass substrate having an ITO transparent conductive film deposited to a 
thickness of 150 nm (manufactured by Asahi Glass Co,, Ltd,, 15Q/D, electron beam- 
deposited product) was cut into pieces of 30x40 mm in size and a striped pattern 
having 32 stripes at a 300 fim pitch (blank width: 270 fim) was formed thereon by 
photolithographic method. One terminal of the ITO stripe in the long side direction is 
expanded to a pitch of 1 .27 mm (opening width: 800 |xm) for easier external electrical 
connection. The substrate obtained was ultrasonicated in acetone and "Semicoclean 
56" respectively for 15 minutes and then washed with ultrapure water. The substrate 
was then ultrasonicated in isopropyi alcohol for 15 minutes, immersed in hot methanol 
for 15 minutes, and then dried. The substrate was treated with UV-ozone for one hour, 
immediately before preparation of element and then placed in a vacuum evaporator, 
which was then evacuated to a vacuum at 5x1 0~ 4 Pa or less. A hole-transporting 
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material 4 J 4 , "bis(N-(m4olyl)-N-phenyiarnino) biphenyl was deposited to a thickness of 
150 nm by resistance-heating method. Then, a host material 2,2 , J 7,7 -tetrakis^^'-- 
dipheny!viny[)spiro-9»9 , -bifluorene and a dopant material di(2- 

methylphenyf)isobenzofuran (fluorescent peak wavelength: 468 nm) were codeposited 
to a thickness of 50 nm at a dopant concentration of 3 wt %. A layer of an electron- 
transporting materia! 2,9-dimethyi-4 s 7-diphenyl~1 T 10-phenanthro[ine was then formed to 
a thickness of 50 nm. A mask having sixteen 250-j.im openings (blank width: 50 jam, 
corresponding to 300 \im pitch) was then formed on a Kovar plate having a thickness of 
50 jLim by wet etching, and the mask was adhered to the ITO substrate from the rear 
face with a magnet in the direction perpendicular to the ITO stripe under vacuum. 
Subsequently, lithium was doped on the organic layer to a thickness of 0.5 nm, and 
then aluminum was deposited to a thickness of 200 nm, to give a 32x16 dot matrix 
element. The layer thickness is a value obtained by a quartz-oscillating thickness 
monitor. The element displayed characters favorably without crosstalk, when operated 
in the matrix mode. 
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3 OO/zmtf-yf- <gt9H2 7 0/xm) X3 2^C0Xf5 

7ramt7f (MPgpiS8 0 0//ra) *fj£H ! Tft4. 
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7 ' -f-b?*X (2, 2' -y7i-/l't'-;P) 
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mUmtLX. 2, 9-^^-4, 7-x7i^ 
-1, 1 0~7x^yhnDy£5 0nmcoJ8^fc«» 
Lfc. &*C/S$ 5 0jum^)3A"-/H{;')x -y hx 7 f 
>-^fcJ:-»T16*tf!)2S0juma* (^0«50^ 
m s 3 0 0^me7ftfflS) ^Sfittfc^^i, 
*T I T O X h 5 -i T (CBtSTt $ J: 3 fcT7* L „ 

*tfc. -eLT'J^^&O- 5nmtiIfcF-ey 
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6 K^hvhU^X^Srfp^Lfco ZZX'WoBMte 
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